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Abstract (Basic): WO 200262749 A1 

NOVELTY - New perfluorovinyl ether monomer comprises sulfonamide 
group. 

DETAILED DESCRIPTION - Perfluorovinyl ether monomer of formula (1) 
is new. 
m=0-5; 
n=1-5; and 

R1 , R2=H, 1-1 0C hydrocarbon group (with at most total 15 carbons 
and optionally substituted with halogen, OH, amino, alkoxy, carbonyl, 
ester, acid amide, sulfonyl and ether) or silyl with at most total 10 
carbons and having at least one 1-1 0C hydrocarbon substituent group 
(when R1 and R2 are each optionally substituted 1-1 0C hydrocarbon 



groups or substituted silyl groups, they may be bonded to each other to 
form a divalent group which may bond to a nitrogen atom to form a 
saturated or unsaturated nitrogenous hetero-ring). 

INDEPENDENT CLAIMS are also included for the following: 

(1 ) production of (1 ), comprising: 

(1) transforming an acyl fluoride (2) into a carboxylate (3); 

(ii) performing amidation of the fluorosulfonyl group of (3) then 
treating with an alkali compound, to give a sulfonamide (4); and 

(iii) performing decarbonate-vinylation then treating with a protic 
compound; 

(2) a sulfonamide (4); 

(3) production of (1), comprising: 

(i) amidation of a sulfonyl fluoride (5) by reaction with an amine 
or metal amide, M2NR5R6 (6); and 

(ii) treating with a protic compound; 

(4) production of (1 ) comprising: 

(i) defluorinating (7) using a metal amide, M3NRxRy (8) and a 
catalyst; and 

(ii) treating with a protic compound; 

(5) a compound (7); 

(6) production of (1) comprising: 

(i) dehalogenating (9); and 

(ii) treating with a protic compound; and 

(7) compound (9). 

M1=alkali metal, alkaline earth metal, quaternary ammonium or 
quaternary phosphonium group; 

R3, R4=H, 1-1 OC hydrocarbon (with at most total 15 carbons and 
optionally substituted with halogen, OH, amino, alkoxy, carbonyl, 
ester, acid amide, sulfonyl and ether), silyl with at most total 10 
carbons and having at least one 1-1 OC hydrocarbon substituent, alkali 
metal, alkaline earth metal, ammonium or phosphonium group (when R3 and 
R4 are each optionally substituted by 1 -1 OC hydrocarbons or substituted 
silyl groups, they may be bonded to each other to form a divalent group 
which may bond to a nitrogen atom to form a saturated or unsaturated 
nitrogenous hetero-ring; further R3 and R4 are not both H); 

R5, R6, Rx, Ry=1-10C hydrocarbon with at most 15 total carbons 
(optionally substituted with N, N-disubstituted amino substituted with 
2 hydrocarbon groups, alkoxy and ether) or silyl with at most total 10 
carbons and having at least one 1-1 OC hydrocarbon substituent group (R5 
and/or R6 and Rx and/or Ry=3-1 OC secondary or tertiary alkyl or 
substituted silyl; they may be bonded to each other to form a divalent 
gp. which may bond to a nitrogen atom to form a saturated or 
unsaturated nitrogenous hetero-ring); 

M2=H, alkali metal or alkaline earth metal; 

M3=alkali metal or alkaline earth metal; and 

X1,X2=CI, Br or I. 



USE - New perfluorovinyl ether monomer for fluoropolymers, 
copolymers, fluorocopolymers, copolymer films, modified copolymer 
films, polymer solid electrolyte films, crosslinked copolymer films and 
crosslinked polymer solid electrolyte films (all claimed) for 
electrolytes of fuel cells. 

ADVANTAGE - The solid electrolyte has excellent durability and heat 
resistance, and high proton transport ratio, 
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(57) Abstract: A perfluorovinyl ether monomer represented by the following formula (1) (1) (wherein m is an integer of 0 to 5; n is 
an integer of 1 to 5; and R 1 and R 2 each i ndependently represents hydrogen, a C M0 (un)substituted hydrocarbon group, or a substituted 
silyl group, provided that when R 1 and R 2 each independently represents the hydrocarbon or substituted silyl group, then R 1 and'R 2 
may be bonded to each other to form a ring); a process for producing the monomer; a fluoropolymer obtained from the monomer and 
a process for producing the polymer, a polymer film obtained from the polymer; a modified polymer film or crosslinked polymer 
film obtained from the polymer film; and a solid polymer electrolyte film obtained from the modified polymer film or crosslinked 
polymer film. 
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j;.>5S?H, * U # A a * * ;* 9 )V V *s 7 5> H , 'J ^ *J A ^ 
> S? )V h U * ? )V is U ;W 7 5 ^OiS75 F «fc tf d n 6 
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M M4 ± 13 « ( 3 ) C*5^TJl8btlOT?* 



WO 02/062749 ;vr : PCT/JP02/00854 



7 6 

£ o ) 

T*fc£n*ft'& < » (7Jk*>75F (4) ©R 3 *3<ktfR 
4 £ & * * / "7 - (1) 0R 1 £«£tfR 2 Tfi&b& i b®K: 

£tu&*#«E-r* tffl^ts. ±E«3ft^fS l K:«koT 

SJjibfc"^:^^- (l) fct *!> ft © ft £ & (7) *5-&*ti 
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R 2 HTii-> u ;uas * # tr * £ * ^ - (1) * K 56 

* & i \z & v> x r m b 7* a h > ft & m ft a # r c 1 t 
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ft*;i/#>SthU!)Afil 0 g £ 4 Oml Oi*THFt 

»*»bfc»*&-7 8 *c -e rl T b . t# e> n ;UI £ $i & s m 
fc&nfcRj&il'&ftSiiifl-rs^tfc.fcD, Jfc T* 4 ft b fc 
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1 2 8 

I^SHU^ 1 0. 9g©JtfiH#£fcfc. 19 F-NM 

CF 3 CF (C0 2 Na) OCF 2 CF 2 S0 2 N (CH 3 ) 2 

19 F-NMR:<5 (ppm) -125. 8 (IF), - 
115.2 (2F) , - 82. 1 ( 3 F ) , - 82 (IF), 
- 8 0 (IF) 

(i i ) nrnrn - v-hfc&fo 

m % a v H £ WL V H rt It 7 ? X n \z , ± IB X @ ( I ) T # 
5n/cXJV$>75 F2. 0 g & A tl , 4X1 0" 3 MPa 

CF 2 =CFOCF 2 CF 2 S0 2 N (CH 3 ) 2 

^ n 7c . 

1 9 F - N M R : 6 (ppm) -137 (IF) , -12 
4 (IF) , -116. 7 (2F) , -116 (IF) , - 
8 5. 8 ( 2 F ) 



Sits ±|3©?£fM;j:TI35£ 
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CF a CHPO.CF,CP ! SO,N (CH,) 2 

t 2 t> £ n s 7 n h > # in & * 'j> » tr n £ %> ?l b $ n 

(A-7Jl/tDt'rjH- x ;U :yPh>#JP#:=89:l 
1) dt, BftEJfc£jfcfc tt£>TV>fc#o fc. 

£ Jfi 00 4 " 
( I ) 7 5 FfcE-J6 

y^fjP7S>«)THF»fttft^T2. 5 4 g © 7 ~ I) 
> £ fflli £4 ftte , H lift #J 3 CD I § (I) t ID =li 0 ?# ft £ fif 

, 13. 0 gOf 19 F-NMRX^H 

NaOC-CFOCF 2 CF 2 S0 2 NH-Cl> 
0 CF 3 

1 9 F — N M R : 6 (ppm) -131. 2 (IF) , - 
115. 5 (2F) , -86 (IF) , -82. 3 ( 3 F ) , 
-75 (IF) 

(I I ) m m U. ~ M - )V it K Jfc 
±13 IS (I) TM# £> n 7. JV * > 7 5 F 2 . 0 g £ 1 0 

mioy^ut»»b, f# 6 n fc & m £ s * ft m T 1 5 
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1 3 0 

52i»otj«**JitBsnfciw, c n e> » v» r n t> jt 155 #j 

b fern, mm*M&mm 

CF 2 =CFOCF 2 CF 2 S0 2 NH-® 

t? s fc $ n § /\° - 7 jv * d tr n ;i/ x - f - jvx & z> z. t w m m 
$ n . 

1 9 F — N M R : 6 (ppm) -136 (IF) , -12 
2 (IF) , -114. 8 (2F) , - 1 1 3 (IF), - 
8 3. 7 ( 2 F ) 

j 

CF 3 CHFOCF 2 CF 2 S0 2 NH-@ 

t s fc $ n 7° d h > # $ a s tr zl t h m b £ n fc a* , 

5 

( I ) 7 $ Mb R * 



•»-•'.- WO 02/062749 ri. V..!? ., .:/ PCT/JP02/00854 

13 1 

.. . )VJ 5 >£E H-tH^li,-S[lllfl 3 ©IS (I) 

ft £ fr ii. 3gO»ftB#Sjlfc. l, F-NMR; 
^#Ml/>S, £0@#teTf25£: 

CF 3 CF (C0 2 Na) OCF 2 CF 2 S0 2 NH'Bu 

1 9 F - N M R : <5 (ppm) -131. 2 (IF) , - 
116 (2F) , - 86 (IF) , - 8 2. 4 (3F) , - 

7 6 (IF) 

(II) MmWL- ¥-)VitKfo 

mmm s (oxm (i) t # e n & * ^ * > 7 5 k 2 . og 

llft^T, ± IB I 8 ( I ) TlHHfc7J^>7SF2. 2 

g & ffl v> fc & , mmm 3 © x g (i i) t ^ & 0 » fls * 

frVi, 0. ng^ffiM^ife, H F-NMR^ 
9Y)Vfr*>> C 0 8£#0±$#teTfei£ : 

CF 2 =CFOCF 2 CF 2 S0 2 NH l Bu 

t $ fc> $ n § a° - 7 ;i/ * d tf - ;u x - t )V t tb 5 c: t # fit is 

1 9 F - N M R : 6 (ppm) -136 (IF), -12 
2 (IF) , -116. 3 ( 2 F ) , -115 (IF), - 

8 3 . 9 ( 2 F ) 
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1 3 2 



CFjCHFOCFjCFjSOjNH'Bu 

ai ft e * ^ j$ tt * A/ t v> 'ft a> o o 



* * ft i- h U £ A ft 14 £ ft Jft (zKiMfc^hU^A^^ : 
6 0%) 1. 7 g ft , i$I^Tn-A^t>T?l!fe#lTi£ 
ift ft l& S b > # £ n 7K IHt ± h U £ A $ 1 5 0ml© 

in # 7 ± h - h u ;p * in ^ , # e> n fc s & « & o *c \z n% n b , 

2 . 7 gOtfD-Jl/^iTL/fci:> £ fi IT # ffi b T 1 P# W 
.ft # b > tf □ - )V ir V U £ A 7 5. t* & m ft # fc , 

# 6 n fc » « ft , n % wi © x s (i i ) t # 6 n * )v 

^>Ht h "J^Aftl 5 g ft 1 0 0ml ©l*7t h^hU 
S T? # M & , SfiTl 2fif|ll||«5t*Ci fc. «k 0 JR Jfc ft ft o 

ft o #&nfcK*ffl < &»ftjta-r*c:tfcj:o, s^tise 

bfcifcfgft b£$, iffiTT^IS I'£ b , ®gft5 
O'Ctl^^ibT, 18. 3 g ©*l£®#:ft 1 9 F 

- N M R X 1 £ h ;p ^ f> > £ £> @ W \t T IB .: 



mm 6 



NaOC-CFC 
II I 
O CF 3 
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1 3 3 



19 F-NMR:<5 (ppm) -125. 3 (IF) , - 
115.. .1. (2F) , - 8 2. 3 (3F) , - 81 (IF), 
-79 (IF) 

(I I) »«|-lfsHSl5 

H§®i3#itfc77X3l;, ± 12 1 @ (I) T# 

6nfcxjp*>7s n. i gsxn, 2. 6xio- 3 m 

P a 0 BE # T 2 3 O'CTJn^L-, 58£f5»S»*»J||LBHi 
itbt|i|Xt5Ctl:«kt); 0. 4gogif6Sft$|fc, 

j& # T 13 5£ : 



T* S fc> £ tl § A - 7 )V ^ u t* ~ ;i/ X - x JH? h £ d t # it IS 

"F-NMR : fi (ppm) -137 (IF) , -12 
2 (IF) , -115. 9 (2F) , -115 (IF) , - 
8 4. 5 ( 2 F ) 

'H-NMR : 6 (ppm) 6. 47 (2H) , 7. 13 
( 2 H) 
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CF3CHFOC'F 2 CF 2 S0 2 N^) 

m <t r m 4 fig #) » £ ^ t & & i it . 

£ Jfc 08 7 
( I ) * ? P S Jfc 

CF 3 CF (COF) OCF 2 CF 2 S0 2 F 
T n & ft £ 1 0 3. 8 gtftjtT, T IB 5£ : 

CFjCF (COF) OCF 2 CF 2 CF 2 S0 2 F 

g§ (i) tn#©ii^*tfv^ a & ® # & # & . »ffi»«fo 

& H , t © @ ft T 13 : 

CF 3 CF (C0 2 Na) OCF 2 CF 2 CF 2 S0 2 F 

fc. 

(I I ) 7 5 1Mb E * 

$ % 0!) 1 © X m ( I ) Tft6nfc*;i/#>K^hU^A46[ 



«> ..WO 02/062749 



-y-j-^ iti% PGT/JP02/00854 



13 5 

54. 9 g \Z ft X X , ± IB I g (I) -?#£>ftfc#;i/#>M 
tK'J^Afil 5. 0 g $ JB Vi U ft , H #J 1 © I g 

(i) t mm<D®ft*ft^, n&mwttntco m^^mom 

CF 3 CF (C0 2 Na) O C F 2 C F 2 C F 2 S O 2 N (C 2 H 5 ) 2 

(III) t*~ JMbSJfc 

H M 1 © 1 1§ (I I) "P#6nfc7^*>75 H 0. 
4gtftAT, Jt IB I m (I I ) T#6n&^;i/*>75H 
1 1. 4g*JflV*fc6Jlft, £ Ife 08 1 0 I g (I I I) £ ft ft 

CF 2 =CFOCF 2 CF 2 CF 2 S0 2 N (C 2 H 5 ) 2 

CF 3 CHFOCF 2 CF 2 CF 2 S0 2 N (C 2 H 5 ) 2 
8 
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( I ) 7 5 MtR* 

m.m mi oxm ( i n T#e.nfc^;v^>m^-hu^A 

15 4. 9 g§ 1 5 0m 1 OH7KTH F tjg^L, ft 6> ft tz 

THFltt ( 1 M) 150mUITU ft £> n"fc«*#I * 

1 2 WrKUft^-rs H fcfc«k D JEJiSSff o fc. 

ft&n&jRjfcS'&ttfcaa-rsiiifc.kD* s * t £ & u & 

I^Sj^tT, 67. 5 g ®»ft£0#&ftfc. «|8#;jfr© 
IS $ ft tc . 

(i 1 ) ft ft tt - tf = ;p {b r jfc 

± IE I S (I) Tff6nfcft^*6 6g*3 0 OmI 
Pf M in ^ b fc . #5>tT.fcSJi&?S'D#5^ 1 9 F - NMRt^lr 

c ^ n pa sfe) ©EStffc&snfc. 

*6fctt»TllttfcUT*6HFC4 3 - 1 Ome eT&ffl 
£ J£ ^ 1 . 3X10" 3 MPaTlEiSL, 3 0- 
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l3 3'CCD@^*lHliR-r«c:tk:«kD, 2 1. l g © « S ft 
: C F 2 = C F O C F 2 C F 2 S O 2 N H 2 

snt.. ■ 

1 9 F - N M R : S ( p p m ) -137 (IF) , -12 
4 (IF) , -118. 6 ( 2 F ) > -116 (IF) , - 
8 4 . 8 ( 2 F ) 

E I - M S : m / z 180, 100, 97, 81, 80, 
6 4,16 

CF 3 CHFOCF 2 CF 2 S0 2 NH 2 

$ IB W 9 

* Jfi « 8 o I g _ ( I I ) fc*W-*»»[0*EEJKlSSfftea 
t^tK^lt * IK « 8 © X S (I) ~ (i I) W * © tt 
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H 0 8 4 4 gfcA^-y-* )V i? s s51?> 7 0 g £ JD * T 

XI 0. - *M P a T M IE i! g b , $ £ 1 1 5-1 1 8 *C © g 
#£|hJJKT £ C <h fc £ 19 , 17. 9 g © $ H l& # £ # 0 
18 F-N'MRX^nj^^GC-MS^S, £ © & # 

CF a =. CFOCF a CF 2 S0 2 NHS iMe 3 

1 9 F — N M R : <5 (ppm) -136 (IF) , -12 
3. 5 (IF) , -117. 6 (2F) , -116 (IF), 
-84. 0 ( 2 F ) 

t 

m m mi o 

(I) CF 3 CHF0CF 2 CF 2 SO 2 FC^i 

IS^^F$l!t)#l)fc77^3llH, « :h h 'J £ A 
135gi 5 0 0 ml©*;b -f.A # 6 ft 5 7. y U - 4 1 fc , 
IIT, TfB5£ : 

CF 3 CF (COF) OCF 2 CF 2 S0 2 F 
T^SnSft^ft (H Ifc 0»J 1 © I @ (I) T?jm>fcfc©£ 

4 o x; r i mm m&t % z t \z & v Km * ft o tz . # e> n & 
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£ Jft *S $J K: 2 lml<7)7j<£Jp*.Tl 0 0 t; im *ft L , f££ 

llll L , 1 7 6 g (DM&WifcZmfc. "F-NMRX^^ h 

CF 3 CHFOCF 2 CF 2 S0 2 F 

1 9 F - N M R : <5 (ppm) -147.. 9 (IF), - 
114. 2 (2F) > - 86. 5 (3F) , - 87. 0, - 
84. 6 (2F) , 42.. 7 (IF) 

(I I ) 7SHft£* 

60%) 2 5 g &g*&»ETn - A^D">TffillTM$ 
B£ S L , ft6tlfc**ftth'Jl)A»*l: 3 0 0ml ©M 

3 8. 5 g (D-i * ^ V - )V £ 2 0 0m 1 ® 5> * h * >> X * > 

L , h'J^A75 F^I^ifc. 

t# 6 n & $ m & o t: » *p u , ± ib x s ( i ) t # *> n it 

ft , iiti 2 m m is # t § e t k ± o s £ & if o fc . #6 
n fc £ Jfc £ * t y > ft © 7j< $ jp a , s> * h * v x 9 y & x & 

TgiU Bt£ £ '> 4 © 7j< & JP A , HFC43-1 Omee 
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14 0 

.. - itMvit&* mm&zij3. 9xio- 4 m 

P a-eiflElgl, 6 4 ~ 6 6 °C<D%ftZm&TZ> Z. t 

tao i i 2 g <D$k&m&*ntz, "f-nmr^^ h 

» k 

— r 

CFaCHFOCFaCFaSOaN^ 

1 9 F - N M R : S (ppm) -148. 0 (IF) , - 
115. 5 ( 2 F ) , - 8 6 . 0 (3F) , - 8 4. 5 , - 
8 3. 0 ( 2 F ) 

(I I I ) M - JWt jR Jft <K7yfl5**Rj6) 

A^i^-^^;i/^'>yif>l 4 5ml £5 0 0m 1 <D «S 7K T 
HFfci§fl?bfc!M&-7 8 t CK:&li|JL, ft m % m T , n - 
BuL iOn-A**>*t (1. 6M) 43 lml*«T 
h tz . # 6 ft fc iS £ «l € - 7 8 "C T 3 0 # M ft # L T U ? V 
A a, * * ? )V V i> v V Y m WL & # fc . 

£ ft/cM£ 0 t: £ TIM! b , (I I) T# S 

ftfe^;P*>7^ F 1 04. 4. g £ .2 0 0ml OTHFCS 
#bfcJg$£*i05Tl^ *§&ftfcfi£&£ 0 tJT 1 n#Hffi#-r 
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1 4 1 

25 & "t 3>lO**±ffHFC4 3 - 1 Ome-e £ iP , #5 

fe**Li=-a«*ffi*3. 9X1 0 " 4 M P aT^M^t, 
»;&6 0~6 21C®9££IIJK-r*i:£fc«k&5 7. 6 g © 
*S ft * # * # . 19 F-.NMR^^ni^^GC-M 

CF2=CFOCF 2 CF2S0 2 N^j | 

i 

1 9 F - N M R : <5 ( p p m) - 1 3 7 . 8 (IF), - 
123. 0 (IF), -115. 7 (2F) , -1 1 5. 5 
(IF) . -84. 5 (2F) 

m m m 1 1 

H IS fcl 1 0 © X S (I I I ) IC 43 V> T > *S * V * ? )V V 9 s 
5 If > 1 4 5ml l:|UTy-fy7'o^;l/75>96mlS: 

A5MV:/nfc:^7$F*tt*W«Lfc&*, Hififli 1 o t 
t> © £ Ir] U a° - 7 ;i/ :* d tf - )V x - f )V *M# 6 ft fc . 
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m mm 1 2 

^1 m w 3 1 ft s n 71 - 7 ;i/ a- o tf x ;i/ x - x )v & & xt 7 

u h >,# in ft © ?I & $j ( A - 7 )V * □ t* - )V x - x )V : 7 a 
h > # in ft = 8 9 : 11) 0.' 7gSl OmioTHFfcSI 

^rD-^f Jl/^>'7^F«)THFi}| (1M) & 1 . 5 m 1 ii 
Tb, #£tlfc*i£tl£gtfl£T#SLT 1 2 ftMffi#T* 

% *>nitKJfcM&V8* G CT?frffiL1t t Z Z , 7 U h > fl- 
ip ft & IB & 1/ T V> . 3; fc , JKDRjSS-&tl^ 19 F-NM 

^ 51 0iJ 1 3 

l T? ft & n fc /i - 7 JU * a H x ;w x - 7 1 ;w . 5 g 

ft&nfcR^s^ftt^^y-^siPA., #f tb t fc m ft £ 

01Kb, i5fc#> ft*lTl. 5.g06fi0ft*ftfc. 

i9 f-nmr7^^ hj^o, zvmw&nffim 5 T ft 
^>nfe/^-7;i/^pt'xji/x-xJKwi*i" ; 5 ; &y^-#fi 



WO 02/062749 



PCT/JP02/00854 



14 3 

&£TFEi£&©#fttt ( * 0, ) 1 : 4T?»5Ct*«« 

r $ n ft o 
mmmi 4 

A * # j* 9- )V S J *> 7 > 2 0 6 g £ 7 0 Om 1 ©iTKTH 
F.fc*iHll/fc»tt*- 7 8t:fc»3?b, g3fl&»ET, n-B 
uL i ©n - A + D->*ft (1.. 6 M ) 8 0 Om 1 SjjSTb 

^ * * ;* ^ ;i> $/ 5 H $ & =f# fc . 

I/, »IKlC#ttHftlU*.T»ttK:U, HFC43-10me 
etitiJLfc. ttWift&ffijft^, i§iK£g3cL, gSJfcfcjEEfc 
0. 4 kP a tiffin L, J»^8 7'C©g^SlHlJR1"«C: 
ttiO 1 1 5 g<Dift»imi&, Z. <D%LW<D 1 9 F - N 
M R X A £ b ;U \t , HlM8t?fHnfcA-7;i/tDh'-Jb 
X-^-jl/© 1 8 F - NM R 7. A£ h ;U £-* Lit. Z. 
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MM M 1 5 

i 4 -e # & n & a° - 7 ;w * a m - ;p x - x ;i/ 

# ft (TFElfi) ^^^*S-&#Tfei3, ^JK>75F 
^fttTFEijiftcP^ftJt ( ;W it ) tt 1 : 4T*KiA« 

mm mi 6 

(1)3 jn^m^frii ©^ig 

^XlXf ^t5XT>!/Xl 2 0 0m 1 W JE & S& fc , 
T 13 5£ : 

CF 2 =CF-OCF 2 CFOCF 2 CF 2 S0 2 F 
CF 3 

fifc$ti§t^- ( £H k rso 2 Ft;7-j t^T 
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fJMg, 4 0 g OHF C 4 3 — 1 Ome e $5 <k Z$ M it Jffl tfe 
Hit b T (CF 3 CF 2 CF 2 COO) 2 ©5%HFC43- 
1 Ome e^^O. 8 5 glAtl, ®&ft*%ft\Zg.%mm 

^^IAfi0Th77JI/*Dlfl/> (TFE) 
§§l§F*ill:#AU, ^ g§ © l*J BE £ 0 . 3MPaiti#^t 
fco f Ol, ft EE # 0 . 3MP afc«ftn5J;5IfiTFE 

#6n&s*s^» ( a ft y ;u $ ) k * / - & jd , .*f 

& (7Jl/*>7n'#fi) , JiESOsFt/y-fcfiSEt 
^t^-ffi (SO^IS) feitfTFEtftjfetSt 
^-ftt (TFElfi) &$tS 3 0 , 7, JI/ 

*>75Flfi, S O j F Ifi^iOlT F E$t(0#ft It 

( =E JVtt, ) tt 0 . 2:1. 0:5. 3 T? * 5 £ £ # ft R $ ft 
fee tfeud^C I R7^njH;^^T> X * > 7 $ 
KStS^<tf-^ (3391, 3 3 0 6 *J:tfl 5 4 4 c 

m - 1 ) w m m £ ft . 

iO, ftft891&37G#fi$#gt ( K J? 8 2 m m ) <M# 3 £ 
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(i i) mm- ®fcnffiMm<Dm%. 

± IB I.g ( I ) T?ll6n&37C*I^#R*, h'Jif^ 
7$>©e;t + f ( 2* * > : h'Jl5 1 ^75> = 

5 : 3 . ( ^ » it ) ) * \zmmvx 3 mmmmwmLtcWi, m 
#e>nfe^-i437c^m^#m^, ^ ;w ^ ;w * + -> h 

(DMSO) t*©ffl^*JilC*«fl5*iJ«>A (KOH) * 
$ $ b $ (KOH : DMSO :tK=3 : 6 : 11 (11 
it) ) C9 OlCTm^iSb, & L , ft* b £©181 
© I R7^^ h ;i/ K: & T , 1 3 5 0 cm-M;b'X7Jl/* 

© & , 4NSifc9 Ott lfitf|g»b, 7k & > ft *a 1" 

1. 2Xl0 8 dyne/cm 2 , 3 0 0 tt 6, 3X1 0 7 
d yn e/cm 2 1?£>o£:. 

(i) 3 7t&M$&m<Dmm 

SOjFty^-oi^ 2 2, l'g, — 7 a\z -)V 
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- .m il) tn«lcM^«ff^, 6. 6g©6£@#£#&. 

$5«k.tfT.F E S0 2 F¥&£ci;tfTFEJ£ft© 

# ft it ( )V J* ) « 1 . 0 : 4 . 5 < ?$&££#SfikR$Jl&. 
£ I "R 7. ^ £ b £ D > Z.<D®fcUZ)V*>7S. b' # ft 

£ ^ , ^0^lllUi^>7U , ltt, S0 2 F|fi^ 
ilfTFE^feO^ti (mo 1 ) CtlO. 8 m o 1 % T 

0 2 F^(t*«k^TFE#fi[*'&tf37C*m^#T?»*c:i 

# 51 is $ n . 

£©3^&»£^©^Jl/h^>xy£;U3;3. 8 Tf & o & 
(±SBO*S-&* 4 fg^er-;Ut?» 13 31 L , & ft fc 3 tg # 

(i i ) &ft=?®&%mnm<»mm 
mmm i q <Dxm ( i ) 7?#6nfc37c*«^#Kic^A. 
T±isig (i) t# & nfc 3 7t&m$&m&% us 
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8. 6X10 7 dyne/cm 2 , 3 0 0 tt2, 0X1 0 ? 
dy-n e / c m 2 T?^ofc. 

*Jfi«fiJ16©Ig (I) Tft6nfc37n#a'&#l*k:ft*. 
TTIB5S (36): 

-(CF 2 CF 2 ) k -(CF 2 CF),- 

OCF 2 CFOCF 2 CF 2 S02F (36) 
CF 3 " 

Tit$n§27c«i^# ( k : 1 = 5: i) ssie-r * £ 
t\z&Q nzntc 2 7t#m%wm (ii48Mm) * b v> , 

% '14 mm & ft to ^ o fc & * , H #1 1 6 © I *I (I I) fc 

3. lxl0 7 dyne/cm 2 T&ofc, L /6> L > H © 1 
#^@ft-€fi$«Jtte$Jl 8 OttMbTbJ^fcft, 3 0 
0£fcfc#*§l»»tt*®HftttT?*&3&>ofc. 

£ , ^ii^Ji 6 © m © (i) TM#e>*ifc37G&s£#R 
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in (ii) t mu<D®ft*ft v>> ii^?a«:iiiis# 

3. -1X1 0 7 dyne/cm 2 Tfeo 7c o L L , £ © ?S 
3 0 0 -tffc £ 5 51 35 * # © 39 € « T # fc o fc • 
Jtlfefll 3 

gteaBSSfrfrfcA^fcE**. H $#1 1 6 © I @ (I I) 

& ro j* © * # * t? n# : ?mftnffinm*®ito 

3. lxl0 7 dyne/cm 2 T£o7cob^U> d © it ' 

ft=?mftnmnm\tm 2 0 ott^iiTi^fcft, 3 0 

0 ^ Id* ft £ '9l!5#tt*0»*ttTS fcfr o 7c o 

HM 1 8 
( I ) A * ft R « 
T 1 3 5£ (37) : 

CF 2 =CF-OCF2CFOCF2CF 2 S0 2 F . 

I \ o f ) 

CF 3 

T?*t)Sn5XJl/*-J|/7;U^U F 5 4 g & 4 0ml©HF 
C43-10raeetS|L, ft 5 *l & * R , ffi # T £ i& 
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J& £ ff O tc o 

6 n & K « IB ^ * + O * K * © A * * ± » ME * * 4 U , 
$S$£EE*6. 7 X 1 0 3 P a tSffi^b, MA 1 1 0 13 
© fl # -£"0 JRT5ClttC«kO 6 7 g O.* # * ?# . 1 9 F — 
NMRX^^ HOjllifttt-TIBa (38) : 

CF 2 Br-CFBr-OCF 2 CFOCF 2 CF 2 S0 2 F ( 3 8 ) 

CF 3 

"F-NMR : 5 (ppm) -146. 6 (IF), - 
114. 0 ( 2 F ) > - 87. 5, - 83. 6 ( 2 F) , - 
8 1. 5 (3F) , - 81 (2F) , - 73 (IF), - 6 
5. 0 (2F) , 43. 4 (IF) ' 

(II) TSHftK* 

±131*1 ( I ) T?*§Sn&&£ttJn# ( 3 8 ) 4 0 gU 
Oml AtiSb, $SnfcJ§*K:giBT2 0 g © 

ft6ttfcE«S£ftfc*+K:atf, HFC 4 3 - 1 0 m e 
eTttlHL »6ftfc«llli«S#!t[n?ft»ft, £ g £ 
"T 5 £ <?: £ «fc 9 , 4 1gOl«lf:, 19 F-NMR^ 
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1 5 1 

2 h ;p 6 , H © ffi # tt T IE 5$ ( 3 9 ) : 

CFoBr — CFBr - OCF 2 CFOCF 2 CF 2 S02NEt2 

\ (39) 
CF 3 

tit3$n§^ii/*>7 5 h* t * 5 c i «t mi n ts ti fc . ' 

1 9 F-- N M R : 6 (ppm) -146. 6 (IF) , - 
117. 4 (2F) , - 87, - 83 ( 2 F ) , -81. 2 
(3F) , - 80. 6 ( 2 F ) , - 72. 7 (IF) , - 6 
4 . 8 ( 2 F ) 

(II I ) tf n ;Mfe R Jft ( JK A d > s j£ ) 
± IB X 8 ( I I ) TM# 6 n fc X JV * > 7 5 (39) 40 

g ft 1 6 o g © v * )v * )v h 7 $ h \z m m L/ , #6nft* 

© ) ft in x. , 8 0 *C T 2 . 5 Pf n £ ft & ff z> & . 

#&nfcEfciE'&*£*4'fca^s HFC4 3-1 0 m e 

4. 0 XI 0 2 P atiElgb, IjSI 2 8t©S^S@ 
«t5JltlCJ;0 1 5 g © ft fc . l9 F-NMRX^ 
£ h 6 , C ©ttttttTES (40) : 

CF 2 =CF-OCF 2 CFOCF 2 CF 2 S0 2 NEt 2 (40) 
CF 3 
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&t> z n % n - 7 )v * u v - jv x - )v a & % z t fimw 
.. - s.nft. 

1 9 F — N M R : 6 (ppm) -146. 5 (IF) , - 

137. 9 (IF), -124. 1 (IF), -117. 9 

(2F), -116. 5 (IF), 86. 7 (2F), -8 
1. 8 "( 3 F ) , - 8 0 . 7 ( 2 F ) 

mmm 1 9 

fXlAf Stt5Xf >1/7S2 0 Omllffi^lgl;, 
MM Ml 8Tl6nfc/t-7;ktDk'ZJH-f^ (40) 
(^^gfc^DJftMLfcfe©) 7. 5g, 22gOHFC4 
3-10meeStf (CF 3 CF 2 CF 2 COO) 2 ( M £ H 

$i ) O5MFC43-10nieeW2. 2 g £ A tl , 

ffi ft i* A L , ^ §§ tf> f*] JBE & 0 . 4MP aiTi#2tfc. 
f ©t. 1*1 JBE ^ 0 . 4MP al:ftfcn§J;51STFE&i 
Abft:^^ |j^T2 5tT3. 5fl#IW£jft£fToft. 

1 

TFEOiA^^ltL, £#J££RUft&, 

■ttsnfcSJKS^ft ( e » i> ft * # ) tc ;* * / - ;v £ in * , 

ftjftlT, 1 . 2 g © 6 6 SI # * ft ft 0 

1S F-NMR7^^ hJUckO, £ © © # tt A - 7 )V t D 

t'rju-r^ (40) ici^tsty^-^ia ( a ;i> # > 
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*5£tfTFEKllJ3&T3 : &y-?-¥& (TFE 

(=E)vtt) \ti : m $> % z ttfmmz ntt. 

$ % 0! 1 8 Oil ( I ) *C Jl V> & X Jl/ * X )V 7 )V * V h* 
(3 7) 3g$3ml0^HA«|L 1 f# 6 ft tc ® W. 

R Jft «t m Z D > @ & ( * * • ) **tfEJ&iB'&***#&*lfc. 
ii&Ip fetli D x i 1$ © A* - 7 Jl/ # □ M x Jl/ x - x Jl/ 

( bp % . mi 8 n f# 6. n & a- - y )v •* o tf x Ji/ x - x ;i/ 

(4 0 ) ) «fii< i>*b^*&A^"CVii^:V^ d t*SfllHl*tl/t. 

§H J(5 0>J 2 0 
( I ) tt K {b K tf> 
TfB5£ : 

CF 2 = CFOCF 2 CF 2 S0 2 F 
T St fc> £ fl £ X Jl/ * X Jl/ 7 Jl/ ?MJ H 1 4 g £ 4 0ml <DHF 
C4 3-1 Omeel'JIt, ft % ftltmitl* 13 KM * 



"* ' "•- ,:v7 WO 02/062749 . V ' ■ r PCT/JP02/00854 

15 4 

.. - k 9 7 a fc £ v» t ; Jt IB x * - ;p 7 ji/ * u H a % -r § tf 

5ai:iU5g CD ft# * # 7c . :©l#o 18 F-NM 
. R * ^ ? h ;i/ # , X it ( J ■ Fluorine Che 
m . , 5 8 , 59 (1992 ) (#?>*0-)fclB*fcS 
n £Ui 2: ~ Sfc b £ £ £ > ^OttfrttTIB^: 
CF 2 C 1 CFC 1 0CF',CFjSO 2 F 

(11)75 IMbRJfc 
1I3II (I) T?#6nfctt*#Jn#l-3gftl5mlO 

^ 7 a t ^ m v s H6nfc»tticsn?7 g © s> x ?=• ;u 7 

5>IITt, 5 0 , CT?5^IWJEa:ftfT'3fc. 

#Sn&E*8'&tt**'t'K:fttf» HFC4 3-1 Ome 

f S £ K: «fc 9 , l5g(Djj|#*1lfc. i*»*r©»*> £ 
<D ft # T I B : 

CF 2 C1CFC10CF 2 CF 2 S0 2 N (C 2 H 6 ) 2 
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(I I I) tf-;Mfc£ifc (flfc/\ay>Ei&) 
J: IB I® (I I) -C#enfc7J^>7$ F 1 5 g^6 0 

g©^/fj^j^7$ h \z m m u , t# e. n tc & & £ m & ^ 
*3. lg (?&^i&^T&#u&m&^bfc i b<7)) £jn*.> 

#e>nfcSJ^?i'S-^^7K'4 J fca€> HFC4 3-1 Ome 

4 . 0X1 0 3 PatMJEiSb, i^l 3Ot0S^^0 
JR*r*HtK:J;t)7. 5 g 1 9 F - N M R X 

^ £ h ;i/ 6 . £ © # \t T IB ^ : 

CF 2 =CFOCF 2 CF 2 S0 2 N (C 2 H 5 ) 2 

t g fc> $ n § a° - 7 ;w ^- d tf r ;i/ x - =r )V r h s z. t ififom 
n 7c . 

1 9 F — N M R : <5 (ppm) -137 (IF) ,-12 
4 (IF) , -117. 6 (2F) , -116 (IF) > - 
8 5 . 3 ( 2 F ) 

# # 011 1 

6 0%) 2. 5 g *%m%MT n - >T*foftLTffctia 
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1 5 6 

£ 8fc £ b , H5ft&**fl3th'J9i» 1 »*fc3 0mlOi7K 

3. 9 gro^^'Z-J^Z OmlO^^F^^l^tg 
L tz ®Wl ZffiTLtcWi, &U%r%UVT 

#&nfc$«* v tfc«^2TffflV*fc#S&#: (36) © fft 

^ X * > , HFC4 3-1 Ome eOlifciJfe#bT^6ft 
#e.tl7 u ciI#© IR7,^^h;i'&, ±fB^fi-&#: (3 6) 

©i Rx^i? b )v t it k u fc t c 5 , & # t & x m * n 
5so 2 FSti^< K-^jjisiif tii«asnf , ft t> o 

6 , fc&nfcB#fc*V>T»±IB#S'&# (3 6) ©SO 
, F IdH 5 ^ 7 - Me J; 0 7 5 b*ft $ ft X ;i/ * > 7 5 h* -S 

.tftotus n tifimmZMt. &p$c:©e#:£ r 7 S F ft 

& a £ & j t m t s . 

C©7 = F ft # M £ # * 2 8 0 tl:T71/7^itSui: 
d©#m£#l!£3 cmX3 c m(D\Ej5M\ZtyW Is , 3 N 
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M 3 0 m 1 tl:ilbT9 OtTlKfllSl, 7K ^fe . K 
X *3 0 , £ H <D I R7^^ h JHC tt 7 5 HSHS^< bf- 

# *t fi'ai "s n fc a* o & . #6nfci*»f b# 

(36) *8it*CtfciUff6nfc2 
tc # « £ # lg (Jt«E«2TfflVifc'b©tWC) ± IB £ N 

HH3Ni|3 Om 1 ^i:SilT9 0 tt 1 Kf B 1llbfe 
ft, *«, 2 tg & S £ # US + © S O 2 F 

**W2 1 

(i) rsKftfi* 

# % ft 1 C IB m o * I* «k 0 ft 6 n fc -f 5 ^ V - )V j- h >J 
HjgSSOtJCftib, £ Ifi 09 1 8 O I 8 (I) T 
fte.nfc^^#JJP# (38) 10gH0ral®y/Ky 

SiSTl 2l$P.affi#Ts;:<!:K:«fc0EJfcfcfT:?fc. 

ft 6 n fc r £ M & to fc '> ft o 7k & in k , y ;* h * -> x * > * 

SffTS4^« » «t m <D 7X * ft A , HFC4 3-10m 
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Jg » £ @ £ Z. iHiD 1 1 g(Dl#.Hft. 19 F-N 
M R X ^ ? hJ^ir/GC-MS*^, TIBS 

( 4.1 ) .,: - • 

CFaBr-CFBr-OCFaCFOCFaCFaSOsN^j (41) 
CF 3 

1 9 F - N M R : 6 ( p p m ) -147 (IF) , -11 
7 (2F) , - 87, - 83 ( 2 F ) ,-81 ( 3 F ) , - 
80. 5 (2F) , - 73 (IF) ,-65 (2F) 

(II) tr~;MbE& (BADy>lJ5) 

± HB I g (I I) Tft6nfc^^*>7SF (41) 10 
g £ 4 0 g © 5> * J- )V sfc )V A 7 5 » 5 ft & * ft 

© ) ft in *. , 8 0 °C T 2 . 5P$MEJ&&fTo£. 

fieftfcKJtffl'&«l*7K*fca^» HFC4 3-1 Ome 

4. 0X1 0 2 P at'ifflgb, 1^ 1 4 0 - 1 5 0^© 
B#£0iR-fai:fcfc«fcD6g©ftfc*fcfc. 19 F-NM 
R7^)hi^ s ^ C ©?&#:& T IB 5C (42) : 
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CF2=CF-OCF 2 CFOCF 2 CF 2 S0 2 N / ^ l . , 

| . ^ * v» N (42) 

CF 3 

$ n fc . 

1 9 F--"N MR: 6 (ppm) -147 (IF) > -13 
8 (IF) , -124 (IF) , -118 (2F) > -11 
6. 5 (IF) , 86. 5 (2F) , - 82 (3 F ) , - 8 
1 ( 2 F ) 

m m m 2 2 
( 1 ) Kfo 

10. 6g©Rtt^"h'J^Ai5 0mlO-7-feh-hUJP 

^^^x^iJ-tt, SililT« ^ i& t , tib^: (4 

3 ) : 

i 

FC-CFOCF 2 CFOCF 2 CF 2 S0 2 F , A n . 

|| I I 222 (43) 

0 CF 3 CF 3 

£ m T 1 B# M , 4 0ttl^iSlft^tSi:tl:J;55lS&fT 

Ufc&, «EETT?»tt«rS4T ft C t J: 
0, 5 3. OgoafiH#*ftfc. tt S§ # *r © X , Z(D® 
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#«Ti25£ (44.):. 

NaOC-CFOCF 2 CFOCF 2 CF 2 S0 2 F 

II I I • (44) 

0 CF 3 CF 3 • 

(I I) 7 5 1«ft£)6 

9 g £ 1 0 0ml Oi#THFti»*>l/, ft5nfc*}|* 
0 "C £ » # b , 7-h'J!)AA^^f^^->7^FOTHF 
^ (1M) 90mUITU HSnftfi^fttSISf 
1 2 P#. W ft # f 5 £ £ fc «k 0 K /ft * ff t> fc . ftSfl 
fcK*fi^ftli»t.5:tl:±'0, K J& T? ^ * t fc ^ JS * 

SIT, 5 5. 4g©ftffifiH#&&fc.««#tlT0*S&, 

si©iii#e^jn^>75i«*ijft&5ir'r*fl3'&*T?*D, am 
n . 

(Ill) BmB - tr-;KbJRjS 

± IB I S (I I ) T* # £ ft XJU * > 7 5 K 5 0 g £ 2 0 
0ml ©yi/7< AlCigil, |f>nf;it^giIgiTl 

5 oicTiPsraiina&bfc. # e> n it r 0 *s £ «j & 1 0 f - n 
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1 6 1 

1211 ( 1" n h * m ^ ) ©#fi#$lf&£ft&o 

$ &4C litf tttUT/i^HF C 4 3-1 Ome e T $ ffi 

ZBll-l'. 3X1 0- 3 MPaTiffllU 1,^1 5 5~ 
16OT30«#*IB'RT*z:i:lcJ:D, 2-4. 5 got f fi 
#: £ # „ 19 F-NMR7>^£ h ;U 43 J; G C - M S 
IS 5* (45): 

CF 2 =CF-OCF2CFOCF2CF 2 S02NH2 •, . _ , 

CF 3 ( 4 5 ) 

1 9 F - N M R : <5 ( p p m ) -146. 5 (IF) , - 
137 (IF) > -124 (IF) , -118. 9 (2F) , 
-116 (IF), - 86. 4 ( 2 F ) , - 8 1 . 5 (3 
F) , - 80. 5 ( 2 F ) 

mmm2 3 

& m m 2 2 tm# 6 n & a - 7 ;u * □ \z ~ ju x - ? ;u (4 
5) 1 0 g £ ^ * u- * ^ ;p v 1/ ? if > 3 0 giijiDATi 0 
0 x: r 2 n# pa r j& $ ■& , n6nfcRjSi8^* , f , o*fiJso^ 
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*U-^^^^S/91f>ft«*bfc«»SI«*£E*3. 9X1 
0- 4 MP aTf»fl£«SU,.»jai 5 0-1 5 5 <C (D @ # £ 
®JRf*^tfc«fcO, 6. 2g©2ft£fittft£fc£. 19 F 
-N-MR^^^ h;!/£<ktfGC-MS^£, £ ® H£ # ~F IE 
a (46)' : 

CF 2 =CF-OCF2CFOCF2CF 2 S02NHSiMe3 

I (46) 
CF 3 

x* &t> z n z> X - 7 & * v v ~ )v x - r )i r & % z t w mm 

1 9 F - N M R : 5 ( p p m ) - 1 4 6 . 8 (IF), - 
136 (IF) > -12 3.5 (IF) > -117. 9 (2 
F) , -116 (IF) , , -86. 0 (2F) , -81. 
3 (3F) , -80. 2 (2F) 

_ mmm 2 4 

* )V is 7 1? > 1 04 ml £5 0 0m 1 © 7k T 
BuL i CD n - ^*it>jSS!i (1.. 6 M ) 3 0 8 m 1 SIT 

lenfcgis oTc^-r^iau n ji fd 1 8©ig ( i ) 

T m V> * ^ * - ^ ^ ^ * U H (3 7) 2 0 0 g £ i& T b , 
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L , ■» « tfifc* S Jll * T»tt fc L , HFC43-1 Ome 
e-etttfJUfc. ftm^^^Ji^, f«£gicb, 
0 . 4-k'PaT»El8U »^-1181COS^*|giR1-S 
n £ fc «k D , ft K 00 2 2 TH6ftfc^-7)l/*nii-^i- 
x;V(4 5) 1 7 0 g^lfiSftilTtlfc. 

ft m 2 5 

iii i 8 t # e> n it a° - 7 ;v * a tf x ;v x - f - ;p (4 

0 ) 7 . 5 gC1UT^li2 4-e#&nfcA-7JVtDk* 
- )V X - x ;W (4 5) 10g*lW&MK. * 09 1 9 i: 

h' - ju x - f- ;p (4 5) icilts^yr-ft ( ;uu * > 

7S Flfi) ^itfTFEt^t^t;?-!^ ( T F E 
^ ft ) Sttf^l^ftT^D, 7s ;l/ * > 7 5 HlffitTFE 
# & © # & Jt ( * ;Ht ) 1 : 4 . 5T*^d<h^tlS^n 



$ fifc 2 6 

(i) 37t#m$fam<D®m 
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#*i*A'ff i fe*r , t**x>l';*t42 0 0m 1 if S. £ & \Z , 
M M M 1 8 <D I S ( I ) T ffl ^ 7c 7, )V * n jl/ 7 ;i/ # U K . ( 3 

7) (Ed rso 2 Ft;?-j 63. 6 g , ^ 

4 , T#^nfc/ , ?-7Jl/tDb'rjl/X-f^ (45) 3 . 

3 g, 4 0 gOHFC4 3-1 Ome e & & Z$m&M%iM t 
1/T (CF,CF,CF,COO) 2 ©5%HFC43-10 
me e M 0 . 8 5 g £ A ft > ^2§fi£3fe#£^ljlgik.Lfc 
^, jlf^lXf iDTFEtlSftlEiXb* © 1*1 EE £ 
0. 3MP aSTiSStfc. ® & , ft JBE 0 . 3MPa 

4 . 5 P# N R Ji& & ff o fc . 

^ CD & , TFE©iA5ilJtb, ff/j^tECIbfci, 

19 F-NMR7^7 h JU «k D , JL © @ # tt A - 7 ;i/ * P 

H-M-fJV (4 5) cfi^tsty-^-ft ( 7 ;v * > 

75 F$fi) . ±|BS0 2 F ; Eyv-tS3l5T§ ; eyT-# 
ft (S0 2 F#t) fecttXTFEtcS^I-S^/^-^^ 
(TFElfi) &£tr 3 7C#fi£#T * 0 , TFElfi, S 
0 2 F*tt*«ktf^Jl'*>75 F#&(D#ftft (^JPJt) tt 
4 . 1:1. 0:0. 0 4 T & 5 £ <h # fll IS £ ft , £ 7c £ 
© @] ft CD I RX^^ h *5 V> T\ 7 * 7 7 S FlUl"^ 
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<tf-£(3391, 3 3 0 6 & £tf 1544cm- 1 ) i>* 

mmz nrco 

f»-6 fife 3 7C * a -g- # £ 2 7 OtT^VX^itS ttc 
«fc 0 , fa&MWtZ 3 7G#l£#lgl (HI8'8j!im) i#5I 
# T # fc . 

(I I) S5^^Sl#m^KM0^jt 

mm mi 6©ig en Tt#^>tifc37c^a^#^^^7. 

T ± 12 X S (I) T?#&nfc37C#Mfc#K*Ji!ttS&fl-, 
HJItftJ l 6 ©ig (I I) *m«|©»f|2fcfTV>, ft ft?® ft 

n h nfcift^^ H#«*»*oBi»»tt*tt, 1501:1? 

4. lxi0 7 dyne/cm 2 , 3 0 0 6X10 7 

dyn e / p m a T S o fc . 

^li 2 7 
( I ) 3 7C&»-&#flg©SI}i 
S0 2 F=E/7-01.H 6. 2 g , /^7J^Pk'Z^ 
X-xJW (4 5) Oi^O. 6 7 gllHlfc^^ 3lM 
2 6©Ii (I) tpsjttllca'&ftff^, 13. 7g©66@ 

# ft # fc . 
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(^^jt) m : 3. 7 t % z> z. twmmz ntc 

£ I R X ^ WV £ D > :©H#tt^;P^>75 
J;^T:FElfi©^fti (mol) \ZMV 0 . 8 m o 1 % T 

& § £ i # ?t m £ n fc. 
^ ± (D d t 6 , f6n&.@^}n;v*>7i f#&, s 

fc . * * zl.o 3 to & a & # & * ;u h < > X £ - * 2 7 
o t w a & & n -f fc 1 B# M « ^ b & tft , S * ^ h -f > x 
y £ X £ £ b # , * ;P b -f > x 7 £ 7s \% % it L fc o fc c 
# 6 ttfc 3 76 2 7 0 tT?yi/7)$«t5utlC 

t # T * tc . 

(I I) fc#TB#tt#KJK®»{i2r 
& JIB ft 1 6 © X S ( I ) TftSttfc37C#*'&#Kfcft*. 

sfeifiw i-6oig (i i) tra«iotiff*fiv^ I»f I* 
n m k r & # fc . 
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3. 8X10 7 dyne/cm 2 , 3 0 OtTl. 2X1 0 7 
d y- n e / c m 2 T $ o , 

* 1(5 0112.8 

(I) CF 3 CHFOCF 2 CF (CF 3 ) OCF 2 CF 2 S 

0 2 F © 4 

« 9 'S s/ H * * D # W- fc 7 9 X 3 * ffl.Vs , RRtb'J^A 

1 2 4 g £ 2 0 OmlOf h7^7'fA*6ft577 l J-'l' 
fc, 6.0'CT?, TIBS: 

CF a CF (COF) OCF 2 CF (CF 3 ) OCF 2 CF 2 S0 2 F 
X*i&ibZnz>fc£m 6 0 0 gSITL, #6n&|g^«*6 

*g £ tHC 2 lm 1 0 7jc$in^.Tl 2 0 *C T 1 W M iP $i b Tc . 
^oi, MJ£Ti2 0t;TML, S§£T£^m£MLT 
m&mtLT®®LV s 7K T & & L & ; JE7J13 3X10" 
4 MPatiJIlSL, i»j&8 2~8 3 , C®9ft&II|iK-r5 
itlliD 2 1 9 gOlfi^ftSlfc, 1 9 F - N M R 7. ^ 
? V )V # e. , C © * ft tt T IB S : 

CF 3 CHFOCF 2 CF (CF 8 ) OCF 2 CF 2 S0 2 F 

1 9 F - N M R : <5 (ppm) -148. 3 (IF) > - 
14 6. 6 (IF) , -114. 4 < 2 F ) , - 8 8 . 3 
(IF) , -86. 9 (3F) , -85. 5 (IF) , -8 
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2. 4 (3F) , -81. 4 (2F) , 42. 7. (IF) 

1 H - N M R <5 (ppm) :6. 0 (1H) 

(I.I) .7 5 KftR* 

6 0%) "2 0. 8 g $f i^iHTn -A*it>t^^lTi; 
$ £ b , # 6 n fc * SMfc :M* U £ A »* fc 3 0 0 ml© 

b , 3 2gC-f 5y , /-J^2 0 Oml ©> ? ^h^vX^> 

#&n&j§isoxi:?&ii, ±bx8 (i) T?#&n& 
As £ 2 i 9 gssnfc. #6nfci^«siiasT?#ii 

T g * b , M K: 4> * © zK £ JQ , HFC4 3-10mee 
T? ttl t . H5nftiUilft#N aOH^KiiTftf I, 
ft tt b fc ^ , J8 8 £ S S b , 3« £ J£ 2l 3 . 9X10" 4 M 
P atlffif b> Ml 0 2 ~ 1 0 4t;©g:fr£[HMKt"3 
H £ £<k 0 1 3 5 g.©JR6»E#£fcfc. 1 9 F - NMRX^ 

©^ft«TIB5t(47) : ■ 
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CF3CHFOCF2CFOCF2CF2S0 2 N^ / 1 (47) 
CF 3 

1 9 . F -,N MR: 5 ( p p m ) - 1 4 8 . 3 (IF), - . 
146. 6 (IF) , -115. 5 (2F) , - 88. 3 
(IF)', - 86. 9 ( 3 F ) , - 85. 5 (IF), - 8 
2. 4 (3F) , -81. 4 (2F) 

1 H — N M R <5 (ppm) : 7 . 4 (1H) , 6. 8 
( 1 H) > 6 . 5 (1H) , 6. 0 (1H) 

(ill) trnjMbEfc (I»7 v ikfrmKm) 

'\*D-* : ?-)Wi'7-tf>l 2 6ml ft 5 0 0ml © M 7j< T 
HF \Z®misfz'&m* - 7 8 , ^m%.%LT , n - 

BuL iffln ■ / \^rit>^l (1. 6M) 3 7 5 m 1 ft T 

l & o $ e> n & s £ * - 7 8 -c t? 3 o mm w b t u ? # 

A ^ * It * ;w 5 V s H g ft ft ft & c 

ft 6 nfcJSft ft 0 r *T#ffl U, ilElg (I I) Tft£' 
tlfeXJ^>7$ HI 3 5gft30 OmlOTHFlCldL 

$ ft t b , ft6"nfcffl^*ftot:TiP#M»^r*c 

ft 6 n fc K *I £ '#) '> ft © 7K ft Id * , T H F ft ff * b , 
»*l:^i©**J;tfHFC4 3 - 1 0 m e e ft in x. , ft 6 

nfcs^*ft»iabT^}§«!ift^$, w « *i ft e « ft , & $ 
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17 0 

^i^5E*4.- 0X1 0 2 P aTifffgb, & 
1 4 0.- 1 5 0 V, <Dgft*®mt S C t\Z «k 0 7 9g®| 

a> 5 z omfcfemMM 2 i t# e> nfe a°~ 7 p 

X - x Jl/ (4 2) T?»521fca*WB£:nfc. 
It (£08 5 

ft«*l2Tffi^fc'*I^# (3 6) om^. 3 0 g & > HC 
FC 2 2 5 c a/c b 1 0 0 m 1 t tiiSt 3 0 ^^lif I 
fc 0 - 7 8^ KlftiPb, :®^;7> ; E-70. 

8g&**IS*T*linl/fc. »6nfcI^ft*-7 8tT3 

0 £ Jft * fr o . ± IB S & 4b + © Ml *J © 7 > * x 

©3NSisSi?2@«L; ^i;8 0t;©|*T^^l:«fe# 

±E75Fft;#a&#10a*»fc«ktf±lB#afctf: ( 3 • 
6) 9 0MSg|5£*!£U, #e>nfe^^ti§, B # ffl jj€ # fit 

$Si±®J57#7'57n h $ £ JB , 2 7 0*0,1 0 0 r pmT 

2o» n m m m m- l , & $ « * ?# & . 
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(mm s 5 nm) & # § n t # t # tc & , £ © a # 
j$ « - T « & < , m s bj © -7 h u v t> x + k m * & & ^ 

£#tt*T±BB7£ Kft*a£#£±aB#a-&# (3 6) tt 
^it^ll/T^O, 75Mb#a£#tt±iB& : P©*lc, 
& fi £ #: (3 6) & ± IB T b U y £ X © » is £ tl T V* S •£ 

a -a- # (3 6) ©MoffljStt^ttfeTfiv^t^^-rfeoTf 

£ > ilfijl 6 (I) T»6nfc37C*a^#K 

ft' A T ± IB a * # K /fl V> * & fl> , #1 «J 1 6 © I @ (I 

^SttfeiS^ H#«#KlB&©5l3S#tt$«, 1 5 O'CT 
3. 2X1 O'dy n e/cm 2 Ti5of;, b^L, C © A 
»f@#|jlIli'ttHn 0t;T^|LTLt5fc», 3 0 
0 *C £ 5 51 ?S # 14 * © » £ttT?*&*»ofc. 

*li2 9 

(i) 37c^s^{*ai©^^ 

n is ft i 8 © x m ( i ) v m rc x )v jk - )v 7 ^ ^ u k (3 
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1 7 2 

7) ( & |* rsO z F^yT-j t m t % ) 2 3 3 g , |H Jfi 

i i-4tf &nfe^-7ji/tok , -;n-fJV4. 4g, 7 

1 1 g.OHFC4 3-1 Ome eH^XSM^m^MtLX 

( C F ,C.F ! CF,COO) j©5XHFC4 3 - 1 Ome 

6MP'a*T?J:#*tfc. tot, ft EE # 0 . 16MPa^ 
60. 14MPa*f»*l:fiTt«i5iSTFE$IA 
b & , «j$T3 5tt5. 5l$IWEJ&&fro;fc. * ft £ 
©SJ&Oji^T, ( C F 3 C F 2 C F 2 C O O ) 2 5 % H F 
C43-1 OmeeSIl, 9 g £ in b 0 

#ffflLfcH#*»jftfc*0|EliRU, HFC4 3 - 1 Ome e. 
•tr«fe»bfc«tt*bT-, 5 0. 0g(D6fi@#^lfc t 
19 F-NMRX^^h;i/cJ;0, £ © IS # ± IB /I - 7 ;W 

tDt-jn-fJUciStstyy-ffi ( 7 ;u * > 7 s 
k # ) , HBsOjF^yT-t'fi^t^^yT-^fi 

(SOjFlti) *±tfTFEti*t«l^-#ti (T 
FElli) £<£tf 3 7C*S^#T & 0 , TFElfi, S0 2 
F#ftfc«fctf*JU*>75 F^fi©#atk ( * ;i> Jfc ) « 3 . 

2 : 1. 0 : 0. 0 1 9 T'l 5 ^ t ^li^tlfc. £ d <D 
0 #: © I R 7 ^ £ h ;l/ 43 to X , XJ^>7$ HStS^< 
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.. - ZC3 7C*l^*O^J^'f>f'^XSl 5. 9 T & o 

# S nfc 3 7G&fi£#: £ 2 7 0 < CT7 P l/X^^*r^>^<t}C 
<k D > &fiji0J& 3 7C&fi£#!£ (HJI5 6tfm) 

(II) SStf^HfcfcfcKIKoSliS 
& t& 09 1 6 © I *§ (I) T#&tt&35c#»£#Kfctt*. 
T±iBIg (I) T#Stt& 3 76#**#ll*flV>'*&rt* 
USE 00 1 6 CDIg (I I ) ira*0»^*ffVi, if5#^glft 

£ CI 3 , 0. 0 9 9 S/cmT$>ofc. W , Ig (I) Tt# 

Hen (i i) tmm<D&ft*ftK* ftenfcs^^a 

1 0 7 S/cmT&ofc. 

2. 9Xl0 7 dyne/cm 2 , 3 0 0 tT2, 5X1 0 7 
dyne/cm 2 T & r> ft , 



MM 3 0 
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1 7 4 

( i ) 3 Tt&mGwmomm. 

gteft*T£ififl24Tfc5nfc/W7JU:*Dtfx;i/X-x 
;i/ ( 4 5 X 7 . 1 g ft ffl V> fc K *H4 * £flS082*9fcRllil©ft 
fl2£frV>, 4 5. 3'g0flfiBft*ffc. 

1 9 F — N MR^^^7 bi^O. :OB*tt/t-7JI'tO 
fcf - )V X - x )V (4 5) fciSfe-fS^/^-^ft (7.;U^> 

fi: (S0 2 Flfi) £ J; T F Etfilt^i^'lfi 
(TFElfi) 3 7C*M^-#"r & 0 > T'FElfi, S 

3. 4:1. 0:0. 0 2 3 H %> % Z. t Hfift&Z tltt • & 1t 
H O gl # © I R X ^ 7 h JH~ £ V* T , 70!/ # > 7 5 K £ t S 

£ # T S fc . 

(II) B#«#K«©«ji 

&ji0U 60II (I) Tf»&nfc37C*a^#*fcftA 
T ± IB X S (I) Tfte>n&3S£a£#«*fl^*&^ 
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1 7 5 

mmm i 6 on ( i i ) tB*oii^*ffv», mft?m& 

t:.5v,0. 10 5S/cmT&ofc, ft > IS (I) T # 

i 6©ig (i i) t ra«o*^*ff vi, ft&nfciisa^B 

091S/cml?$»-pfcc 

3. OX10 7 dyne/cm 2 , 3 0 0 t?2. 6X10 7 
dyne/cm 2 T&ofco 

HJfi^J 3 1 

(1)3 7C*l^#g^II 

llMl4-efienf:A-7J^Dk , -JH-Ti^l^ 

io. 9gt«HLfc^^, ^ii^j29(Dxg (i) t ra » . 

fc * £ * fx lr> , 4 0. 3 gOafiB#*ftft. 

19 F-NMR7>^£ h JV <k D % £ © S # tt ± IB /t - 7 ;U 

FElfi) £^tT37C&m£{*T&0, T F E # ft > S0 2 
F#ffi*«J:0 f ^;U*'>75H¥ffiO#fiEtt ( * ^ J* ) « 3 . 
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.. . tf r £ # flfc B £ n o 

U 0 9 7 S/cmt^f:, ft , It (I) 7? ft 

i6oii (i i) £pg«©sfe£ffv>, #5nfci»fB 

10 4S/cmT&ofc 0 

iD, fcfiS9!fc37G#»£#tt (If 4 0 ym) S#K 

(I I) ii&#^g|#:flft?«JlcDM 

*li^J16©lS ( I ) Tft 6 nfc 3 tg&S£#!1 \Z ft*. 
T ± IB X g (I) TftSnfc3^#a£#IK«:fflV>a&*V> 
S*«16«DI| (I I)-tR»©*f^ftff^, S»f S# 

ft B#«*«i*®3ia#tt*tt, notu 

3. 3X10 7 dyne/cm 2 , 3 0 0 *C T 4 . 6X1 0 7 
d y n e / c m 2 T * o . 
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mmm 3 2 

m m m 3 1 t n & n & * s & * 1 4 a » $ & * u it k #j 2 

'7?ffi^fc*S'&# (3 7) 8 6 f§^$iM, ft & ft & s 
B*i«#i«tS7^^77 h S;i/£fflV>, 27 
Or, 1 0 0 r p m T 2 0 # Iffl j§ fifc JS US L , & #1 * ft . 

# £ ft £ ffi J« £ 2 7 OtT^kXSEftS^liCJ;^ 
-T?*lf6aWft*m'&#iBl (1115 6 /im) fcftSCfctfT 

HJS 0S 1 6CII (I) Tft6nfc37C*a^f*:«fc^^. 
T±fB#fi£fcI»fcJflfca&ft, 1 60Ig (I I) 

ftSftfcfc# ; PB#:*#Ktt©3l!B»tt#tt, 1 5 0 *C T 
4. 4X10 7 dyne/cm 2 , 3 0 0 tT4. 1X1 0 7 
dyn e/cm 2 Tfeofco 

( I ) 7 5 HftR* 

$ m m i o x m ( i ) T?ft6tifc*;u*>«^-bu^Att 

3 6. 6g^l 0 Oml C^^MAtMU IBtlfcl 
ft * - 5 OtCftil/, 7 > * ~ 7 1 7 g£)M£-&TM 

ft e> n fc fi £ * * , it # t . 7«Fiw^^Ta«**^ica 

* T Jb tf 3 d £ J: 0 S « £ fx o fc o £ © , JE -& ft * 
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<D MM <D 7 > t - 7 £ £ ■& T Rfc tz . 

T v 4.. 3 g © 6 £ (D & $1 £ # o 1 9 F - N M R X ^ 

V h ;i/ 5 , £ © $ # T IE 5£ : 

C F 3 C F (C0 2 Na) OCF 2 CF 2 S0 2 NH 2 

1 9 F — N M R : 5 (ppm) -131. 7 (IF) , - 
122. 3 (IF), -118. 6 (IF), - 87. 5 
(IF) , -83. 1 (3F) , -74. 6 (IF) 

( I I ) MmWiKfo 
± IB X l§ (I) T?#6nfc7;^>7SM3g*100 

o "c t 2 m m jp ^ b re* # n & k j& m & m & 1 9 f - n m 

£ © K M £ m \Z \t T IB 5£ : 
C F 3 C H F O C F 2 C F 2 S O 2 N H 2 

1 9 F - N M R : <5 (ppm) -146. 7 (IF) , - 
117. 9 (2F), -84. 7 (IF), -84. 5 (3 
F) , -82. 6 (IF) , 
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b^b±IBS«S^«iK:tt, TIBS;: 

CF 2 =CFOCF 2 CF 2 S0 2 NH 2 

x* mt> 2 n % u w <d n - 7 * a v - jv - )i \z± < & 
n t v>. & # o & o 
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18 0 

m m ± (d f ij m ^ m ft 

« n * * -r s 7 v *ft # * « a -r * ^ * * . 
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it * 0 m m 

1 . T IB 5£ ( 1 ) t^$n5/^7;i/tnH-iH-7JK 

^ ^ r- . . , 

CF 2 =CF-(OCF 2 CF) m O(CF2) n S0 2 NR 1 R 2 

I ( 1 ) 

CF 3 

R 1 * J: R 2 tt > «• * a St te , tK * JK ^ ; * ft 
ft, AD^^If, 7s;i, 7 

)V n * -> a , * ;u $ ~ ;i/ a , i^f ;n, 17$ F 
m , x ^ * - ;i/ £ * «£ x -fji'ii^si^e 
a « n s di> ^ < tt> n^iiiiuDii^n, 

^tti 5 «-KT®ift*jR^ , JS*ft l ~ l ' 

0 © m it zK * £ : & V> » 4> fc < t «b 1 © A » ft 1 
~ 1 0©^ft7Kli§SiSilt^*, & tH 0 

L , R 1 £ «k R 2 # , & « » St \Z , 

1 0 <D gg ft ft * fc » S ft m it 7K £ . * V* M: ft ft ft 
y'JJHT2&5if(t R 1 43 £ R 2 *t S VUC |§ 
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m % B b T Vi T & £ o ) 

2. j£ (.1) * © R 1 a****^ , I^ISl^lOCll 
( 1 ) * © R 2 ri*7j<iitj!C^£ fctegifi$ v U § E t 

3. a (1) 4'<DR 1 &£tfR 2 © / >&<£:' i b--;$#iS«gl 
yiJMti&SaStlliitS, ft # *S1 £ IB m <D * J T 



4. 5£ (1) 4'©R 1 *J:^R 2 (D^^<t 5 b-^^7K^li 

5. a (i) * cd r 1 * cfc tfR 2 au^-rn ^jk^jmtt h s 

ftiffc, » # a 1 K ia « o ^ y T - . 

(i) TBS (2) : 



FC-CF-(OCF 2 CF) m O(CF 2 ) n S0 2 F 
O CF 3 CF 3 
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( 5£ * , m^«ktXntt±faS ( 1 ) \Z & T £ £ b & 

Tt$n5 7'>^7Jl/t'J H$, (3) : 

' M 1 OC-CF-(OCF 2 CF) m O(CF 2 )nS0 2 F 

& CF 3 £f 3 (3) 

m £ «fc n tt ± IB 5£ ( 1 ) II^HT^ibfclD 
T? * D ; 

m 1 «7 u T)v%v±m&m, 4^7 

>£~£A*£fcte4&*X*-£AST'&3o ) 

.( i i) KE*JV*>«*-(3) <7)7 )V*UZ)Vfc-)l&(D7 
5 hMb E Jfc > # V> T ^ £ k: «fc D 7 ;U # U ft ft £ M S £ fr 5 
E£K:«ktKTfl3St(4) : 



M 1 OC-CF~(OCF 2 CF) m O(CF 2 ) n S0 2 NR 3 R 4 ( 4 ) 
O CF 3 CF 3 



m £ «fc n ± fB 5£ ( 1 ) £ £ ^Ttllfcl?) 
T* 0 ; 

M 1 « ± fB (3) fci^Tfill/fcatlT*' 
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R 3 £ £ R 4 , & * & £ , * Sf ® ^ ; & fll 

#Ji/#x;i,g, x*x;ps, 175 K 
a., x ;i/ * - ;u s * £ x - t- ;i/ * «k o ft. § si a> e> 
a«na<J> ft < tfeiloiiitiDfi^ti, 
^ftl"5{@^TO^^M^^^fS, mIS1~1 
0©ftfc#**;<»ft<fc , fclffl©ift*»cl~10 
0£SHb7j<9jig£«&S<bbT^#-, £ ft 1 OMT 
OK^^f ^ftSil^'JJVi; 7;V# U£« ; 
7 ;V * U ± « * Ji ; 7>t-^Al ; ^ H tt * 7s * 
x 9 A *T & 0 , lb, R 3 £ «£ R 4 1fi , & * & 

itfc, mm%& i ~ i o 0ftft&£fcttB&ftfb7ic 

«fc R 4 ft* S V> fc |£ & L T 2 « cp % t ft 0 N R 3 & 
R 3 ££tfR 4 ^|i?fi$k:7KfilIITT&£;L£teft 

^0 ) 

T^^n§7J^>7$ K £ ft ; 
( i i i ) «*;U*>75K ( 4 ) £ JB& ft & - £ x jMfc , & 
^ T ® £ 0; 0 7* D h>ttft£'#jT$aST£ 
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1 8 5 

7 . 5£ ( 1 ) , (2), (. 3)fc<ktf(4)4"©man>1"n 

8 . T.IBjS (4) T«Sft5XJl'*>7SF. . 

M 1 OC-CF-(OCF 2 CF) m O(CF 2 ) n S0 2 NR 3 R 4 , ^ . 
|| J | ( 4 ) 

O CF 3 CF 3 

M 1 7 ;i/ * U ^ JR , 7 # U ± SI & * , 4^7 

;^^yl, # ;i> ^ =. ;v £ » i^fJH, 175 H 

0 © jgk ft 7K * £ ; '> & < fct>Hl©lft*ftl~l 0 
©#ft7]c*S*fcifeS£bT£2K £ fh 1 0 I® ^ T 
0|&*K : FSffT*1I&S'UJl>aS ; 7 )V * 'J & 1 ; 
7 * # 'J ± SI £ K ; 7>t-ni ; & * a # 
z^Mtife D , fib, r a 43 £ # r < jfi , 
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4 \z , mmmw: i ~ i o <Dmmm^tcumm^<t7^ 
• ■ ii, * vwi # is & -> u ;w * t a * t s a , r 3 & 

«k U R 4 # S ^ fc & £ L X 2 ft © m t ft D , R 3 43 
«fe R 4 £: £ L T V> 5 ft fit HC ^ fc * > & ft * fc 
tt^teft^ft*«*5S*«« IT V> T <b «fc < , £1t 
R 3 -£J: R 4 m \z 7X ft ft * T $ § C t « ft 
V>. ) 

9. * (4) tCmiiOt^S^iS^ittS, »^^8 

10. (i) *oR 1 *«krjfR , ^v»rnt>zKftft : f , T?* 
* ft , ' * & » 5£ ci) + © r 1 & «k tf r 2 a* , a st fc , 

t # t? n , N-ni7sy|, 7;i/3*->**«ktXx 
> S £ 0 & 5 f¥ S a ft 5 4> ft < t "b llOilltiD 

iti$n, sw- 1 5 fiPiTo^iif^its, ^nt^i- 

1 £ J; R 2 © 5 % '> ft < <h t> 1 ^ , k fit Ifc 3 ~ 1 0 © 2 

ft * « 1 HlBilDi^-SijitSJSTSoT, 
T IB a ( 5 ) : 
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CF 2 =CF-(OCF 2 CF) m O(CF 2 ) n S0 2 F ( g ) 

CF 3 

( -S * , . ,m £ <fc n tt ± ffi 5t ( 1 ) £ V> T Jfc 8 h It 
lt)T^,.) . 

R75.Mt*, iXJl/*-;V7JVt'J F ( 5 ) £ T 13 S 
( 6 ) : 

M 2 N R 5 R 9 ( 6 ) 

M 2 H7XiIf . 7 ;W # U & Ji * fc 7 ;i> # U ± 

r 6 # j; r 8 

2 ffi £g^S t LT^Tfr N , N - - 

m £ n > £i+i5mt©m^i^£^T3. 

<D m m ft 1 ~ 1 0®EMt;7K**§ft&££l'T£*, 
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R 5 * «fc tfR 6 L.T H S^SIM^ £ #fc , ffi 

» £ fe tt * tt fP <a § * 41 M £ J* fife l> T V> T <b «fc 
Vi 0 ) 

T fr 3 

11. »*JSlfcEifec7)^7T-0M3t^fe"ea&oT, TIB 
3(7) : 

CF 3 CHF-(OCF 2 CF) m O(CF 2 ) n S0 2 NR 1 R 2 ( ? ) 
CF 3 

( 4 1 > m , n , R 1 £ «fc 1% R 2 tt ± SB 5£ ( 1 ) * 
^T)ISIbfcIDT?*S. ) 
T ^ 2 n & ft £ £ flft 7 y ft 7j< 31 , *^ti^HJ;0^D b 

tt J3& 7 y ft 7jc * £ , tt ft £ ( 7 ) £ T 13 « ( 8 ) : 

M 3 N R x R y ( 8 ) 

(if. 

m 3 \t 7 )v ts u & js £ fc tt 7 ;b a u ± & & jr t h 

0 ; 
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R^^I/RMt, ■ 111, 

§i ^ £ 5i tfn § & < t t> i a (D fi is tc «t d « 
&sn, ^iti si'^TCKiifSft^, 0m 

m. l-~ 1 0 © ^ ft 7k $ £ ; * fc , '>ft<tt>lfl 
©ISSigfc 1 ~ l OO^IhTKIS^fiiltbT^*, 

, »*»3-l 0©2»Sfc«3ftO7;i'+;H 
R x *5 J: R y rftf S VMC & £ b T 2 fffi <D £ £ fc D , 

■r * & & z$ r » t & l x ^ % & m t & \z , ta 

V>. ) 

Tl^5^I75 K £ &tt T fx "3 

12. T fE £ (7) TSJnSftfift. 

CF 3 CHF-(OCF 2 CF) m O(CF 2 ) n S0 2 NR 1 R 2 ( ? } 
CF 3 

<5* + . 
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1 9 0 

n \t 1 ~ 5 O m $C T h 0 ; 

R 1 # £ ZS R 2 & , § * 54 £ , Tic « JR ? ; M tt 
J^^->I, ^Jl/tf-Jl'g, iXriH, 

0 © m it 7ic * * ; $ v> a 4> & < £ i m © & ^ ^ i 
~i o (D&kik7km&*mWi: & thT-sfr, #t- 1 o 

L > R 1 & J; R 2 ^\ i^it 1~ 

1 o ©^s»*fctt«mK^7K*s, ^vui^fim 

U )V * T * § t £ & , R 1 33 «k R 2 # S VWd IS 

13. »#3U tcffiilft©* y T-©»jfi^ftT*o-T . T 15 
5* ( 9 ) : 

CF 2 X 1 -CFX 2 -(OCF 2 CF) m O(CF 2 ) n S0 2 NR 1 R 2 ( g ) 

CF 3 
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m , n , R 1 * «k _ R 2 tt ± |3 5£ ( 1 ) fc £ H T 

- x 1 > 43 i x 2 & , # * an 4 ic , % * jg ^ , * * 

Tf & £ ft 5 it £ 4*r* R/\ny>ft, ^^t^^fciDya h 

Z t * ^tf 

14.TIB^(9)"CS$tl^>{b'B-^, 

CF 2 X 1 -CFX 2 -(OCF 2 CF) m O(CF 2 ) n S0 2 NR 1 R 2 ( g } 

CF 3 

R 1 & «k R 2 « > * * m a \z , 7K * 0 ^ ; & fi 
& , * & » , APy>Sf, 7k M S > 7^1, 7 
+ * ;W # - * , iXf JH, 175 F 

a tf ft * 4> & < fb iloliI}:J:Dti$n> 

0 (D m it 7X m £ ; «Htt^&<it) lfi © je* * » 1 

i 
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